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PRTDLR&CK U. ADAMS, OF CHICAGO ILLINOIS ASSIGNOR OF OI\TE«-HMJ1 TO
- ROBERT 8. MCCORMICK OF bﬁME PLACE.

'.-MHLWM CAR AND TRAIN

SPEGEFI@ATION formmg part of Lettels Patent No. 489,911, dated J anuary 1‘?‘, 1893.

&pnlwatmn filed October 27,1891, Renewed November 8, 1892, Serial No. 451 430, - (No model )

To all whom it may concern:
~ Be it known that I, FREDERICK U. ADAMS,
of Chicago, in the eounty of Cook and State
of Illinois, have invented certain new and use-
5 fullmprovementsin Railway-Carsand Trains
of Cars; and I do hereby declare that the fol-
lowing is a full, clear, and exact description
thereof 1eferenee bemw had to the accompa-
nying dr awings, and to the letters 0f reference

1o marked themon Whmh form a part of this.

specification. |
This invention has reference to the con-
struction of raillway trains with the primary
object of diminishing atmospheric resistance
15 to their movement and with the ultimate ob-

ject of making a higher speed of such trains
attainable with a frwen expendifure of Ino-:

- 1ilve power.

The general invention eoutemplctteb the pro- |

20 Vision of substantially continuous outer sur-
faces of the train in unbroken lines, and the
convergence ol sald surfaces at the extremi-
ties of the train. This involves inclosure of
the running gear, the flush and flexible con-

25 nection of the cars and a modification of the
present forms of some of the vehicles compos-
ing the train. The general idea above out-

lined is that which has been applied to the
lateral and bottom surfaces of vessels with

20 reference to the action thereon of the water

in which they float, and it has been suggested

in connection with railway trains with refer- |
ence to atmospheric resistance: but no con-

struction has been disclosed up to the present

35 tlme, so far as I am aware, by which its ap-

| phe&tlon to modern railway trains 1s made
practicable.

The structural conditions Of modern rail-

way passenger trains which are to be recog-

4o nized in any practical application of what

may be called the ship principle thereto, in-

~ cludethe necessary contact of the wheels with

- the track, the lexure of the train, the lateral

Dbelilatorv movement of the cars upon their

48 trucks, a hmlted rotary movement of each

truck with respect to the car, and lateral, ver-

tical and oblique movements of the ends of

~ contiguouscars relativeto each other. In ad-

dition to these may be mentioned -the neces-

g0 sity for fzequent ACCEeSS ‘to the running gear,

that of removabilitv Or interchanﬂ‘éability of
trucks and ready demdmblhty and' union of
cars. It is the purpose of my invention to
provide a constr uctlou tha;t will mt,et these -
conditions. 55
The present apphcatlon whlle showing the
engine, is more especially confined to the ve-
hicles drawn by the engine, and the other ap-
plications will be filed rela.tm partlcularly
to the engine. 6o
1In the accompanying dmwmws ‘Whl(}h 1llus-
trate my invention: Figure1is a top view of
a complete train COntaiUiHG‘ my improve-
| ments and Fig. 2 is a side view thereof. Fig.

nected cars enldrged, showmg particularly
devices for laterally inclosing the running
gear, doors leading to the platform and-a
ﬁush flexible Gonnectmu joining the cars.
Fig. 4 is an enlarged horizontal section in the 70
lme 4—4 of 1‘10* 3. Wig. 5 1s a transverse,
vertical section thrmwh "the platform, in the
line 5—5 of Fig. 3. I‘w 6 1s a vertical, trans-
verse section in the_line 6—06 of Hig. 3. Kig. |
7 18 a Dbottom view of portions of two con- 73
nected cars. Iig. S is a central, longitudi-
nal, vertical seetlon of a truck, showmg a
forin of device by whieh the bottom inclosure |
for the running gear may be sustained there-
from.. KFig. 91is an enlarged central, vertical 8o
and longimdinal ,Seetion of end portions of
two connected cars. Fig. 10 is an enlarged
transverse, vertical section in the line 10—10

of ¥Wig. 5, of the upper portion of the outer
open frame which surmounts the platform. 8g
- Hig. 11 1s a detall in horizontal section in the
line 11—11of IFig.9,looking downward, show-

- 1ng the flush flexible connection between the
cars, retracted. Iig. 12 is the same view as
| 11g. 11; showing the flexible counnection ex- go =
tended. Kig. 13 is a partial horizontal sec-
tion of a side of the carthrough a window, as

in the line 13—13 of Fig. 3. Fig. 14isa par-

tial side view-showing a modification of the .
side walls of the housing for the running g¢s
gear., Fig.1l5His a vertical, transverse section

in the line 156—15 of Fig. 14, the truck beams
and bearings being omitted. Fig.16isa ver-
tical, tmnsverse seetmn in the lme 16—16 of

| Fig. 14 Fig. 17 is an end view of a car de-:- 100

3 is an elevatlon of contiguous ends of con- 65
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~is the inclosure for the running gear.
the bottom of this inclosure and consists of

tached from the train, showmﬂ' an end wall | car bod 7,
—of the inclosure for the running gear.

]:‘]l:r
18 is a central, vertical, longitudinal Section

.in the line 18—18 of Fig. 17.

In Figs. 1 and 2 A represents the engine, I>
the tender, C & baggage car and D a passen-
ger car or "coach.
melude any desired number of baggage and
passenger cars, the rear end of the rear pas-
senger coach alone having the tanennw or

| wedﬂe form shown in these figures.

Tlle construction that will be ﬁ1 st deser 1bed
E 18

a flat or substantially flat structure, illus-
trated as being formed of cross boards fas-

" tened to longitadinal string-pieces, but whicl

20

may be otherwise constructed-if preferred.
This bottom E has openings ¢ for the wheels,
wide enough to allow of the necessary 05@11-

Jation of the truck upon its vertical axis,and

-~ is so sustained that it may practically pre-

serve its lateral relation to the car body and
at thesame timeits pa,ra,llellsm with the track.
It will for this purpose be suspended from

- points in or near the axes of the trucks and

30

preferably from the running gear, though it
may be 1n part sust._funed from the car, as swill |

be explained.

"As a sunitable means for supportmn‘ the
floor E from the trucks, when the latter have

- three axles each, Ifigs. 5,6 and 8show aswiv-
| eled hanger K’, comprising an upper member

¢’ and a lower member 2.

35

40 D

45

50

The member e’ is
constructed to form a bearmﬂ' box embracing

‘the middle axle o at its middle point and to,,

furnish a supporting flange €° for the suspen-

“sion of the member ¢* therefrom The said
member e? is made in two parts,
art e* is attached to the bottom E and the

of which the

other and annular part €° overlaps the flange
e and is fastened to the part ¢* (see Fig. 6)
The suspension of the bottom K fmm the

middle points of the middle axles (which are

in the vertical. axes of the trucks) or other-

‘wise from points in the” axes of the trucks,
by swiveled ‘hangers, manifestly allows the
‘trucks to oscillate on their king-bolts with
respect to the bottom E, as well as with re-

spect to the car body, and said bottom may

- therefore preserve its relation laterally fo the

55

car body. A suspension of the bottom from
the axle of course further preserves the dis-
tance of the bottom E from the tracks, not-
withstanding the rise and fall of the car body
on its sustaining springs. This latter fact

- may, however, be disregarded, if thought to
““be of little importance, "and the points of sus-

60

.pension of the floor E may be the central
points of the truck frames,or the central line

of the.car body itself.

~ A suspensory device con nectm o the middle

. of the floor with the middle of the car body

. is shown in Fig. 16, consisting of a

a chain. e’
connected .with an.eye-b_olt 67 at the floor and

by .a cross bar e® with the central sills of the !

-
A
p

The train may of course

189,911

This may be employed whether

the ﬂoor be suspended at its ends from the

axle or axles or from the truck frames.

It 1s not especm]ly desirable that the ﬂoof'
"E, which is-as close as practicable to the .

oround, shall not share the oscillations of the

car body, but shall substantially preserve.a

horizontal position. To attain this object it
must havesuitable connections with the axles
or frames of the trucks. As such a provision,

15 show metal brackets . E? attached to the
floor E near the wheels and rising into con-
tact or proximity. with an axle of “each truck.

70

75

| acting with respect to the axles, Figs. 8 and

80

Chains hanging from the axles or, less desir- -

ably, from the truck frames, wﬂl produce the
same result. |

~ The lateral wallq of the mclosure for the
ranning gear must be such as to permit 0s-
cillation of the car body without correspond-

ing oscillation of the floor E. They may be

var 1011313« constructed to attaimthis end. The

construction shown in Figs. 8, 5, 6, 7 and 9
ambraces a series of flexible self-rolling cur-
tains which extend from the lower edges of
the car body to the outer edges of the foor E.

As here shown, each of the curtams F, is at-
(which is of the well-

tached to- a roller F”
known Spllllﬂ'—Wlndlnﬂ' order and, therefore,
not illustrated in detail) the rollers F’ being
mounted in brackets fon the floor E and the

90

95

curtains being drawn upward for connection -

with thecar body. These curtains F may de-

sirably be of elastic sheet metal, and, if
guides and supports for their free 51de edﬂ'es |
be considered desirable, metal bars F? may
‘be employed pivoted to the lower edges of the:
car and provided with lonﬂ'ltudmal OTO0Ves

in their opposite sides to receive the edo'es of
the eurtains.. Said grooved bars F? will not

short enough to permit the fullest possible
oscillation of the car body without their strik-.
ing said floor. They should, however, be of

sufficient length to afford .a praetlcal %uppert'f

100

105

“extend to theée edges of_ the floor Ebut will be -

Ixci

to the curtains and to close the principal por-

tion of theé spaces between them. Kach of

the curtains F, will be provided with one or

more handles f’ by which it may be drawn

-out or extended and with a hole or holes 7+
“hy which it may be secured to a pin or pins

f3onthe carbody. Aseriesof curtains E may
extend theentirelength of the car on each side

and thereby eomplete the lateral inclosure of

the runninggear. Inthe oscillation ofthecar

115

120

body upon its trucks the curtains will.be per- - -
mitted tobe farther drawnoutorwillbedrawn

in, by the automatic spring rollers F’, and
they will thus accommodate thembelves to
the oscillation of the car body while preserv-
ing their tension. The
Fz, if employed, will meantime adjust them-
selves on their pivots tothe varying direction

of the curtains with respect to the car body.

It will manifestly not be a material change

to 1evferse”1h_e connections of the curtains de-

125

pivoted guide bars

‘30
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489,011

seribed, or to employ other retracting devices
than spring rollers. Whatever the form ot
the extensible connections between the car
body and the bottom E it will be desirable to
extend the vertical sides d d of the cars down-
ward below the sills d’, as indicated in the

sectional views, Figs. 5and 6,in order that the |

curtains or other form of connections may at

all times freely clear the journal boxes and

hangers of the trucks. |

In Figs. 15 and 16 is shown a modification
of the extensible side walls of the running
oear inclosure. IHere the principal part of
each side wall is composed of two vertically
overlapping or telescoping plates F* F*, one
of which, I3, is hinged to the car body and the
other of which % rests with its lower edge
seated in a groove of a step 1% attached to
the bottom E. Each upper part I® has end
cleats 4 on its inner surface which cleats
have side grooves toreceive the vertical edges

~ of the lower parts F4 as indicated clearly in

tion.

30

35

40

Figs. 5 and 6, and it is also provided with
doors 7%, opposite the journal boxes to give
ready access to the latter and to the wheels
for the usual purposes of oiling and examina-
A central section, I'%, of theé side wall
is, however, in this case shown as a rolling
curtain, essentially like those previously de-
seribed, but having its spring roller on the
car body and its free edge detachably con-

nected with the edge of the bottom H. "'his
cives general access to the running gear. ;

In Figs. 17 and 18 is shown an end wall of |
the running gear inclosure,located under the |

outer cross-beam of the platform or outside
the platform steps. - This end wall also com-
prises two parts, as shown, the upper part F,

being secured to the ear body and the lower

part I¥8, resting upon the bottom E, suitably
extended for the purpose. These two parts
have a verticallysliding relation toeach other

- as in the case of the side walls just described

45
50
55

_:60

and as indicated plainly in Fig. 18. The lat-
cral inclosure at the sides of the platform and

- between the steps may correspond with either

of those described for the intervening por-

tions of the sides, as, for example, indicated -
in Figs. 5, 7, 9 and 138. | | |

In any of the construeciions described a re-
moval of a truck from beneath the car may be
effected by disconnectingthe devices by which

the bottom K is suspended and lowering the
said bottom to the track and then pushing
the truck out overthe bottom E, the end wall

of the inclosure, if employed, being also re-

‘moved. 1If desired the bottom K may be pro-

vided with shallow rails to receive the tread
of the wheels and to guide the trucksin their
passage from bencath the car, and said rails

may serve as part of the stiffening devices

or as string-pieces of the said bottom, as indi-
cated at ¢’ in Fig. 16. |

In the vertical plane of the outer cross-
beam of the platform, each car is provided

- with a fixed interiorly open frame G, corre-

Vs

and in external contour with the end of the |

car body. This frame forms jambs for the

opposite sliding doors H, H, which are shown

to be exterior to the car body but which may
obviously slide into recesses formed in the
ends of the car, if desired. The doors H H

extend to or below the lower steps and, if

those shall terminate inside the plane of the

;O

75

car sides, as shown and as believed to be de-

sirable, each door will have an inwardly in-
clined lower portion h, extending to or inclos-
ing said lower steps. The roof and upper
sides of the car will extend in straight lines

in Fig. 3, and when the doors I H are closed,
each car (excepting as to the rear end of the
rear car of the train) presents on all sides

between the outer extremitiesof its platforms.

The flush, elastic connections between ad-

jacent cars will join their frames G G. "L'hese
connections may be of any approved form as,
for example, such as are now in use on vesti-
buled trains, or partly of that form and partly

of other forms. Forsimplicity, a form of such

connection is here shown consisting of only
horizontally extensible curtains mounted on
spring rollers. | | -

" Fig. 10 illustrates the upper portion of the

frame G of a car having top and side curtain

rollers attached thereto at one side of the mid-
dle of the car, a car to be coupled therewith
having the same provision, so that when the
two cars are brought together the curtains
from each car will be drawn across the space

to the other and both sets of curtains will

complete the inclosure. The roof of the car
is shown peaked, to accommodate a single
roof roller I’ at each side of the middle, and
said rollerand the adjacent vertical rollerI*are
both shown supported at a distance from the

30

into junection with the frames G G, as shown

straight and substantially unbroken surfaces 85

0o

95

100 .

105 -

flange g, of the frame G, and a guide bar or

roller ¢ is provided near the flange g, to hold

110

the enrtain I close to the latter at all stages

of extension. o . -

In Figs. 9, 11 and 12 are shown suitable de-
vices for drawing and holding these curtains
extended, each of said curtains being pro-
vided with a stiff marginal bar 2/, from which
projects a pin 2%
G is located a suitable ratchet and pawl
winding shaft I3, provided with a cord ¢’
which will be engaged with the pin ¢°, after
which the shaft I? will be rotated to foreibly

extend the curtain. This unwinding or cur-

tain-extending device is illustrated onlywin
connection with the vertical side curtain I,

but one will be provided for each. A similar

On the opposite car frame

115

I20

125

curtain may be applied tothe space below the
platforms, as indicated at I* in Fig. 9,.and a

similar or other suitable connection may be
extended from the bottom E of one car to
that of the next to complete the continuity ot
all external surfaces of the cars at their junc-
tion with each other.

By the above described devices, or their

spondine in lateral and vertical dimensions | equivalents, for inclosing the running gears

130



of the cars of a train and providing substan-

tially flush, continuous surfaces at the inter-

vals between cars, a large percentage of the

- atmospherie resistance which is met bv the

n

{0

train when running at a high speed will be
obviated. Butinaddition to these provisions,

the tender should besimilarly connected with

the adjacent baggage or service car, and to
this end it is suitably expanded and shaped
at its rear end to conform proximately or per-
fectly with the end of the adjacent car. oIt

- alsohagitsrunning gear inclosed, as indicated

20

in Figs. 1 and 2. Its top is removable in see-
tions & b, for the introduction of coal and
water. The rear car of the train should also
be tapered at its rear end somewhat as shown

‘1n the same figure of the drawings, to avoid

the suction which otherwise takes place when
a train is run at a high speed. B

- To fully carry out the idea which forms the
basis of my invention and to realize the full-
est advantage thereof, the engine should also
be formed or curved in such manner as to
penetrate and pass through the body of air
which the train encounters with the least de-
gree of resistance attainable. This construc-
tion of the engine is only generally indicated
in Figs. 1 and 2 of the drawings and is not

- claimed in this applieation.

30

35

40

45

55

Of that construction of the -inclosure for
the running gear of the cars which contains
the lateral curtains and spring rollers, or
other spring retracting devices, it may be
sald that the springs, if suitably strong will
tend materially to prevent lateral oscillation
of the car body upon its trucks, because, al-
though springs on opposite sides of the car
Oppose each other, they are of equal force
only when the car is erect, and upon its be-

1ng tilted, the springs upon that side toward

which it tilts are lessened in force in propor-
tion to the extent of the tilt while those on
the opposite sideare simultaneously increased
in force. | o -

In the flush connections between cars there
are objections to the use of curtains to form
the roof of the space thus inclosed and it will
be preferable to extend the roofs of the cars

-by the now familiar form of “accordion * ex-
‘tensions which are alike on both cars and

which meet at their end faces. The curtains
described for thesides may be used with such
roof extensions because the relative vertical
movements of the sides of the connected ecars
are comparatively slight, |

I claim as my invention: -

1. A railway car provided with a housing

- for the running gear comprising sides and a

6o
-~ the latter.
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- bottom connected with the

bottom which bottom is independent of the

car body as to the oscillatory movement of
2. In combination

with a railway ear, a
housing

for the running
sald gear, whereby
1ts horizontal position is practically main-
tained, and-extensible side walls connecting
the bottom with the car body.

gear comprising a

489,011

d. In combination with a railway car, a

housing for the running gear comprisin g sides

and a bottom, which beottom is suspended
from points in the axes of the trucks of said
gear. ’

4. In combination with a railway car, a
housing forthe running gear comprising sides
and a bottom which bottom is adapted to be

70

75

lowered to the tracks whereby adisabled truck

may be removed over said bottom. -

9. In combination with a rallway car, a
housing for the running gear comprising a,
bottom adapted to be lowered to the tracks
and provided with track rails on its upper sur-

face over which a disabled truck may be run

from beneath the ear body.

6. In combination with a railway car, a
housing for the running gear comprising a

bottom which is sustained wholly or in part,

from the said gear and with respect to which
the trucks of the gear may vibrate on their

axes, and side walls which are extensible and

which are connected with both the car body

and said bottom. - _
7. In combination with a railway car, a
housing for the running gear comprising a

bottom connected with the running gear for

the maintenance of its position laterally and
horizontally and an extensible, flexible cur-

tain connecting the edge of the_bqttom with

the car body. =
8. In combination with a rallway car, a

housing for the running gear comprising a
bottom conneeted with the running gear, ex-

tensible side walls connecting said bottom
with the car body and an extensible end wall

8o
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also connecting the bottom with the car body,

9. In combination with a railway car, a
housing for the running gear comprising a

103

bottom connected with the running gear, an -

end wall or walls composed of two vertically
overlapping and relatively sliding, portions,
and vertically extensible side walls.

10. In combination with a railway car, a
housing for the running
bottom connected with
a side curtain mounted on a spring-winding
roller connected with either the bottom or the

gear comprising a
the running gear, and

110
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car body and extended toand detachably con-

nected to the other of said parts, -
_11. In a railway car, the combination with

the car body having its sides extended down-

wardly below the sills, of an inclosure for the

running gear comprising a hottom connected

120

with the running gear and lateral walls for

sald inclosure composed of the said down ward
extensions of the carsides and extensible por-

‘tions reaching from Said_downward exten-

sions to the bottom. T
12. In combination with a railway car, an

inclosure for the running

123

gear comprising a

bottom connected with said runnin ggear,and -

lateral walls containing an extensible two-
part flap, the upper part of which is hinged

to the car body and the lower part of which

rests upon the edge of ‘said bottom, the said
provided with a-notched or

bottom being

130
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| wrédved step to receive the lower edge of the

ﬂa,p

10

13. In combination with a car pmmded

with an inclosure for the running gear, hav-

ing sides, end and a bottom a roof covering
the platform door jambs rising from the outer
¢ross-beam of the platform to said roof and
doors, substantially flush with the sides of
the car and gear housings and extending to
the bottom step leading to the platform.

14, A railway train comprising a plurality

- of cars each having trucks pivoted thereto,

AU
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each car having an inclosure for its running
gear of which the bottom is sustained in a

‘substantially fixed lateral relation to the car

body but is praectically maintained in a hoii-
zontal position by
ning gear, and means for inclosing the spaces
between carg substantially flush with thetops,
sides and bottoms of the cars and of their
running gear inclosures.

15. A railway train comprising a plurality

of cars each having trucks pivoted thereto and
each having an inclosure for itsrunning gear
of which the bottom i issustained in a gubstan-
tially fixed lateral relation to the car body
but is practically maintained in a horizontal
position by connection with the gear, and ex-
pansible means for inclosing the space or

spaces between cars wbs‘tantmlly flush with |
-the tops,sidesand bottoms of the cars and their

running gear inclosures, the rear car of the

train being tapered or confracted at its rear

end, substantially as shown and desecribed.
16. A rallway train comprising a plurality

of cars each having trucks pivoted thereto

and each havingan inclosure for its running

gear, of which the bottom is sustained iIn a

substantially fixed lateral position. relative
to the car body but is practically maintained
in a horizontal position by connection with

the running gear, a tender having an inclos-

ure for its running gear and its rear end of
the same or nearly the same dimensions as
that of the adjacentecar, and expansible means

for inclosing the spaces between these vehi-
cles aubsta,ntla,lly flush with the surfa,ees of

the vehlcles connected

connection with the run-

S

- 17. In combination with a railway car pro-
vided with pivoted trucks, an inclosurs for
the running gear comprising sides and bot-
tom, the b@‘ttom being sunspended from the
running gear in the axis of ifs rotation be-
neath the car, and projections from the said

50

bottom at oppos1te sides of its points of sus- 55

pension, connection with the gear for the

maintenance of thesaid bottom in a substan-

tially horizontal position.
18. In combination with a railway car pro-

vided with pivoted trucks, an inclosure for 6o

the running gear comprising sides and bot-
tom, the bottom being sustained from the mid-
dle of the middle axie of each truck and pro-
vided with side connections with an axle of

each truck for the preservation of the horizon- 63

tal position of said bottom.
19. In combination with a railway car hav-
ing pivoted trucks, an inclosure for the run-

ning gesr comprising sides and & bottom the

bottom of which 18 sustained near its ends
from points on the axes of the trucks and 1s

| centrally sustained from the middle of the

car body.

20. Incombination with a six-w heeled truck
centrally pwoted to & car body, an 1nclosure
for the running gear provided with a bottom,
a bearing box hanging at the middle of the
middle truck axie, :smd an extension of said
bearing box pivoted to the laiter by a verti-
cal pivot and secured to the bottom of tho
running gear inclosure.

21. In eombination with the pivoted truck
of a railway car, a lateral and bottom inclos-
ure for the running gear of which the bottom

is suspended from the axes of the trucks, and
standards rising from the said bottom on op-

posite sides of its median ling, heneath and
into proximity with the axles of the trucks.
In testimony that I claim the foregoing as

5
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my invention Iaffix my srgna,ture in presence ole

of two witnesses.

FREDERICK U. ADAMS.

- Witnesses:
‘M. E. DAYTON,
C. CLARENCE POOLE.
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